Construction of surfactant-like tetra-tail amphiphilic peptide with RGD ligand for encapsulation of porphyrin for photodynamic therapy.
A surfactant-like tetra-tail amphiphilic peptide, [(C(18))(2)K](2)KR(8)GRGDS was designed and synthesized for targeted drug delivery. The resulting peptide-amphiphile, consisting of four hydrophobic aliphatic tails and a hydrophilic peptide head group, was able to self-assemble into nanosized micelles in aqueous medium at low concentration. Ibuprofen and doxorubicin (DOX) was loaded into peptide micelles as model hydrophobic drugs respectively, and the sustained release behavior was observed. Due to the incorporation of targeted arginine-glycine-aspartic acid (RGD) sequences and cell penetrating peptide (CPP) residue octaarginine (R(8)), the micelles could be recognized specifically by cancer cells, as well as transport through the cell membrane efficiently. The observation of laser-scanning confocal microscopy confirmed effective cellular uptaking of porphyrin-loaded peptide micelles. Furthermore, the porphyrin-loaded micelles exhibited low dark toxicity and high phototoxicity against cancer cells, indicating the powerful potential for effective photodynamic therapy. Combined with the low cytotoxicity of the peptide against both HeLa and 293T cell lines, the surfactant-like peptide developed in this study may be promising in clinical application for targeted drug delivery.